Abstract: This paper examines the impact of state merit-aid programs on the labor market attachment of high school-aged youths. The labor force participation rate of teenagers has fallen substantially in recent decades, coinciding with the introduction of merit-aid programs. These programs reduce the price of attending an in-state public college or university for high-achieving students and have the potential to influence students' allocation of time and effort between labor market activities, human capital development, and other forms of leisure. We examine the influence of these programs based on their generosity, both in the amount of aid provided to a recipient and the percent of students who are recipients of aid, and in their selectivity. Our results suggest that programs that are more selective reduce labor force participation, but are not a significant cause in the decline in teenage labor force participation in recent decades.
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I. Introduction
State merit-aid programs have become an increasingly common form of financial aid for higher education in recent decades. In contrast to need-based aid, these programs provide aid to students who meet specific educational criteria in high school and college and who attend an instate college or university. The design of these programs, and the resulting incentives, have the potential to significantly influence the behavior of high school students by altering the laborleisure decisions of youth. For example, as merit aid programs increase the reward for higher levels of educational achievement during high school, students may increase their time spent on schoolwork and reduce work and/or non-school leisure activities.
Understanding the influence of merit aid programs on labor supply is especially relevant, given that the labor force participation rate (LFP) of youth has substantially decreased relative to the overall LFP of all working-age individuals beginning around 2000. As shown in Figure 1 , youth LFP has consistently been lower than the overall rate for all adults ages 16 and over. It is important to understand the decline in youth LFP and the policies that may be influencing the decision to participate in the labor market because of the significant influence of the decline in youth LFP on aggregate trends in LFP, even though youths represent a small percentage of the workforce, and because of the potential influence on future productivity (Aaronson, Park, and Sullivan, 2006) . The literature on the return to high school work experience generally finds positive effects on adult wages, although these returns have fallen over time (Baum and Ruhm, 2016) . The influence of youth LFP on later productivity and labor market activity would depend on whether youths are replacing time spent working with time spent on the development of human capital. Given the similar timing of the increase in merit aid programs and the decline in LFP for teens, this research examines the influence of state merit-aid programs, focusing on the generosity and selectivity of these programs, on the labor supply of teenagers. These measures of the generosity and selectivity of state merit-aid programs vary across states and over time, in contrast with most of the prior research on these programs that focuses on the introduction of a merit-aid program in one state or that treats merit-aid programs as homogenous. In particular,
we focus on two measures of generosity: the amount of aid available as a percent of the average in-state tuition and fees and the percent of in-state college students receiving merit aid, and two measures of selectivity: the high school grade point average (GPA) and standardized test score requirements that determine eligibility for the merit-aid scholarship. We construct these measures for all states from 1989 through 2013, which we link with the basic monthly Current Population Survey (CPS) to examine labor force participation, employment, hours worked, and hours worked conditional on employment during the academic year for teenagers ages 16 to 18.
Although a sizeable literature on merit-aid programs has developed in recent years, our paper makes two important contributions to the literature. First, building upon the descriptive analysis of teen LFP by Aaronson, Park, and Sullivan (2006) , our paper provides a comprehensive analysis of the impact of merit-aid programs on the labor supply decisions of teenagers. Second, our paper focuses on the heterogeneity of merit-aid programs, instead of treating all or a subset of programs as equivalent, and examines measures of the generosity and selectivity of merit-aid programs.
To determine the influence of merit-aid programs, we estimate difference-in-differences specifications comparing the changes over time in labor market outcomes of teenagers among states with merit-aid programs and states without these programs. Our results suggest that introducing a merit-aid program that is highly selective, as characterized by a high school GPA requirement of at least 3.5 for students to be eligible, leads to a reduction in teenage LFP of nearly 4 percentage points. However, merit-aid programs increase LFP for plans with low and 3 moderate levels of generosity and low levels of selectivity. Further, the labor market response occurs on the extensive margin, but not the intensive margin; the estimates for employment are similar to the results for labor force participation and there is little impact of merit-aid programs on hours worked conditional on employment. Overall, the results suggest that different aspects of merit-aid scholarships influence the labor supply decisions of teens, but these programs explain very little of the observed decline in teen LFP in the past two decades.
II. Background on Merit Aid Programs a. Description of Merit Aid Programs
Since 1988, 25 states have initiated merit-aid programs. The details of the programs vary across states, but generally consist of financial aid available to students who achieved specific accomplishments in high school, such as a minimum GPA or a minimum standardized test score.
The financial aid typically can be used to reduce or eliminate the costs of tuition and/or fees at an in-state public institution. for all college expenses as a percent of the average in-state tuition and fees of 4-year public universities, the average percent of in-state college students receiving merit aid, the minimum GPA eligibility requirement, and the minimum standardized test score eligibility requirement.
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There is substantial variation in the generosity of merit-aid programs across states, both in the amount of aid provided to a recipient and the percent of students who are recipients of aid.
For example, the generosity to recipients varies from 7.0 percent of the average in-state tuition and fees of 4-year public institutions in Illinois to 131.2 percent in Florida. The generosity of the 2 States not listed in Table 1 
Market Outcomes
Merit-aid programs reduce the price of college attendance and, thus, have the potential to influence students' allocation of time and effort between labor market activities and human capital development. A key feature of merit-aid programs, as distinct from need-based aid, is that the price reduction depends upon whether the student exceeds specific educational criteria in high school in order to receive the aid. The value of a merit-aid program to a student depends on the probability that a student qualifies for merit aid and the magnitude of the price reduction, which motivates our emphasis on the generosity and selectivity of merit-aid programs as the defining characteristics of a program.
The probability that a student qualifies for merit aid depends upon the eligibility criteria for the program and the student's academic credentials. There is some uncertainty for students because their academic credentials at the end of high school (in order to initially qualify for merit aid) are not known when making labor supply decisions. For students who perceive that their probability of receiving merit aid is high, the subsidy reduces the cost of college attendance, which could lower the desire to work during high school to pay for college. Alternatively, for these students, the subsidy could increase labor force participation as students are able to reduce the amount of time studying and are able to work to increase consumption in high school and college. For students who perceive that their probability of receiving merit aid is modest, the opportunity to receive financial aid to lower the cost of college attendance provides a further incentive for these students to devote more time to school activities and less time working. For students with a low perceived probability of receiving merit aid, including students with a low probability of attending college, merit-aid programs are unlikely to influence labor supply decisions except if there is a general equilibrium effect on low-skilled wages.
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In states with a merit-aid program that provides aid equal to a high percentage of tuition, fees, and other expenses, the reduction in the price of college attendance is likely to reduce the amount of time spent working. However, in states with less generous programs on this dimension, the influence could be more nuanced. If such programs encourage students to attend college who otherwise might not have attended due to costs and credit constraints, these students might increase their labor supply to earn the difference between the costs of attendance and the value of the merit-aid scholarship. Thus, there is likely to be heterogeneity in the response to merit aid programs, which we investigate in the sections below.
c. Related Literature and the Contribution of this Paper
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A growing body of literature examines the influence of state merit-aid programs on college attendance, college graduation, and labor market outcomes after college. 6 The results from this literature generally find that merit-aid programs increase in-state college attendance with mixed evidence on the impacts on overall college attendance and college graduation. Most of this evidence is based on studies of a single state, such as Georgia (Cornwell, Mustard, and Sridhar, 2006) , Tennessee (Pallais, 2009 ), West Virginia (Scott-Clayton, 2011 , and
Massachusetts (Cohodes and Goodman, 2014) . Research that examines multiple states either treats all merit-aid programs as homogenous, provided that they are available to a large portion of high school students in the state (Dynarski 2000 (Dynarski , 2004 Conley and Taber, 2011; Fitzpatrick and Jones, 2016) , or divides merit-aid programs into two categories Winters, 2012, 2015) . Our paper contributes to this literature by introducing new measures of generosity that reflect both the breadth and amount of merit-aid scholarships. There is a sizable literature on the costs and benefits of employment during high school.
In general, employment in high school has positive effects on future employment and earnings (e.g., Hotz, Xu, Tienda, and Ahituv, 2002; Light, 2001; Ruhm, 1997) . However, Baum and Ruhm (2016) suggest that the positive returns have fallen over time. These studies tend to examine data from the 1979 and 1997 cohorts of the National Longitudinal Study of Youth, which largely predates the decline in teen LFP. For example, the youngest respondents in the NLSY97 would have attended high school through approximately 2003 (Baum and Ruhm, 2014) . There is no consensus on the impact of employment on high school educational outcomes, with different papers finding negative, positive, and no impacts of working (e.g., Eckstein and 7 Wolpin, 1999; Montmarquette, Viennot-Briot, and Dagenais, 2007; Sabia, 2009; Lee and Orazem, 2010) .
This paper offers multiple contributions that build upon these literatures. This is the first paper to examine the impact of merit aid programs on teenager's labor market outcomes. We introduce new measures of the generosity and selectivity of merit-aid programs to determine whether there are heterogeneous impacts based on program characteristics. We examine another source of heterogeneity by examining the differential impact of merit aid based on the parents' education, which serves as a proxy for the likelihood that the student would attend college that is determined prior to the student entering high school. Additionally, we examine the labor supply response on both the extensive and intensive margins.
III. Methodology
To examine the impact of state merit aid programs on labor market outcomes prior to high school graduation, we compare the changes in these outcomes within states that adopt a merit aid program over time to changes within states that do not adopt a program. We begin by assuming that all merit aid programs are equivalent and estimate the following:
where Y denotes the outcome for individual i in state s in year t. The outcomes of interest are labor force participation, employment, and hours worked, hours worked conditional on employment, working more than 10 hours per week, and working more than 20 hours per week during the academic year between the ages of 16 and 18; labor force participation is the primary focus throughout the paper. Merit is a binary variable equal to one if a merit-aid program existed in the individual's state of residence at age 18. X is a vector of individual and household characteristics. θ and µ represent state and year fixed effects, respectively. ε denotes a stochastic error term. α and γ denotes parameters to be estimated. α 1 , which represents the impact of a merit-aid program, is the parameter of interest.
The above specification is similar to the methodology used in prior, related research, but one limitation is that all state merit-aid programs are treated as equivalent. To address this limitation, Dynarski (2004 Dynarski ( , 2008 and Fitzpatrick and Jones (2016) define a merit-aid program as 8 one in which at least 30 percent of high school students in the state would be eligible to receive merit aid; all other programs are treated as equivalent to not having a program. 8 Winters (2012, 2015) split the set of merit-aid programs into strong and weak programs. 9 We replicate the classifications of each of these sets of authors to examine the influence of these alternate definitions on the estimates of the impact of merit-aid programs. 10 Although these different definitions are useful alternatives to treating all merit-aid programs as equivalent, these measures potentially fail to capture important heterogeneity in merit-aid programs that could influence youth labor market outcomes.
We also examine the generosity and selectivity of merit aid programs and estimate the following:
where MaxAid represents the maximum amount of aid available for all expenses as a percent of the average in-state tuition and fees of 4-year public universities and PctRecipients represents the percent of in-state college students receiving merit aid. 11 GPA is the minimum GPA requirement and ACT is the minimum ACT test score requirement; each are represented by three indicator variables related to the level required to qualify for merit aid. 12 All other variables and parameters are defined analogously as in equation (1). These multiple dimensions of the generosity and selectivity of merit-aid programs measure the amount of aid provided to a recipient, the percent of students who are recipients of aid, and the rigor of the program; thus, 9 these measures represent the probability that a student qualifies for merit aid and the magnitude of the price reduction.
The identifying variation comes from changes within states over time. Thus, we assume that the introduction of, or changes to, the state merit-aid program did not occur at the same time as other state policies affecting youth labor market outcomes and is not correlated with the unobserved determinants of these outcomes within states over time. A potential concern with our identifying assumption is that states may introduce or change a merit-aid program in response to prior trends in youth labor market indicators within the state or to prior trends in high school performance or college enrollment that also influence youth labor market outcomes.
Although it is not possible to test whether our identifying assumption is true, previous research consistently finds evidence to support this assumption (e.g., Fitzpatrick and Jones, 2016) .
Further, below, we provide robustness checks and falsification tests that provide evidence consistent with the identifying assumption. For example, we find that the primary estimates are similar if we measure the generosity and selectivity of merit-aid programs by the values in the initial year of the program, which suggests that the estimates are not influenced by changes to the design of merit-aid programs in response to trends in economic or educational attainment after the program is introduced. We also find that the primary estimates are similar after controlling for state programs providing need-based aid, suggesting that the estimates reflect the impact of merit-aid programs, instead of other state programs. The results are also robust to restricting the sample to states that have ever introduced a merit-aid program, which minimizes the potential scope of policy endogeneity and compares states that introduced merit-aid programs during different years and with different levels of generosity and selectivity.
IV. Data
To determine the impact of merit-aid programs on youth labor market outcomes, we examine data from the Current Population Survey (CPS). The CPS is a nationally representative monthly survey of 60,000 households. The survey provides demographic, education, and labor market information for the civilian non-institutional population 16 years and older. For this analysis, the CPS is the most appropriate data source due to the wide range of years available;
wide coverage of states; monthly frequency of the data, which allows us, to some extent, to distinguish between the academic year and summer; and large sample size.
The CPS includes detailed questions on labor market outcomes, including whether the individual is participating in the labor force (LFP), employed, and the actual hours of work in the previous week, if employed. Individuals under age 25 are also asked if they are enrolled in school, independent of their labor market status. Additional individual characteristics include age, race, family income, and gender. When we restrict our attention to individuals within primary families, we are also able to control for the highest level of education of a parent, parent's marital status, birth order, and the number of siblings.
We merge details of the merit aid programs with the CPS based on the state of residence reported that month. Table 1 displays the set of states with merit-aid programs. In addition to a binary variable denoting whether the state has a merit-aid program, we create two measures of the generosity of the program. The first is the maximum amount of aid for all expenses (including tuition, fees, and other expenses) as a percent of the average in-state tuition and fees of 4-year public universities in the state weighted by the enrollment at each university. The maximum potential aid is taken over all merit-aid programs in a state each year, as some states have more than one merit-aid program. The second measure is the percent of in-state college students receiving merit aid, which is defined as the sum of all recipients of merit aid divided by the total number of undergraduate students in a public college for each state in each year. We also create two sets of measures of the selectivity of the state's merit-aid program. We define three binary variables that measure the minimum GPA requirements that determine eligibility:
having a minimum GPA requirement of at least 2.5 and less than 3, at least 3 and less than 3.5, and at least 3.5. We also define a second set of measures that reflect the minimum standardized test score eligibility requirements. We create three binary variables based on required ACT and SAT-equivalent scores: having a minimum ACT requirement of 20 or less, 21 to 27, and at least 28. We convert SAT score requirements to ACT scores using the information provided in Marco, Abdel-fattah, and Baron (1992).
We restrict the sample to ages 16-18 without a high school diploma. We also focus on respondents during the academic year; thus, we exclude June, July, and August from the analysis. Approximately 22 percent of respondents had the potential to receive merit aid.
Conditional on a merit-aid program being available in the state when the respondent is 18 years old, the average merit-aid program provides assistance equivalent to approximately 60 percent of in-state tuition and fees and approximately 12 percent of undergraduate students receive aid.
Three percent of teenagers, or 13 percent of teenagers in states with a merit-aid program, face a minimum GPA requirement of 2.5 to less than 3.0. Six percent of teenagers, which is 26 percent of teenagers in states with a merit-aid program, have a minimum GPA requirement of 3.0 to less than 3.5. Another three percent of teenagers, or 13 percent in states with merit aid, have a minimum GPA requirement that is greater than or equal to 3.5. Similarly, two percent of teenagers, which is 13 percent of teenagers in states with a merit-aid program, have the potential to receive a merit-aid scholarship that includes a minimum ACT score requirement of 20 or lower. Two percent of youths, which is 11 percent of teenagers in states with a merit-aid program, face a minimum ACT requirement of 21 to 27. Seven percent of youths, which is 30 percent of teenagers in states with a merit-aid program, face a minimum ACT requirement of 28 or higher. Of the students that have the potential to receive merit aid, slightly more than onethird have a strong merit-aid program available, as classified by , and nearly half have a broad merit-aid program available, as classified by Dynarski (2004) and Fitzpatrick and Jones (2016) .
within states and across years, we are not able to define precisely LFP for students in the summer. Instead, we exclude the months where the regional differences in the start and end dates suggest that there will be a large share of students not in school and focus the analysis on the months that are most likely to define the academic year. 14 Primary families in this analysis refer to the primary household member and their immediate family members. No subfamilies, related or unrelated, are included in the analysis due to matching issues.
The characteristics of primary families are very similar to the full sample, except that respondents in the primary family sample are more likely to be white. For the additional variables, over one-fourth of the sample lives in a one-parent household and three-fourths of the sample live in a house owned by a parent. Fifteen percent have a sibling in college and the average birth order is 1.4. Interestingly, these estimates suggest that the result from the first column is driven by states with weak merit-aid programs. The third column includes a binary variable denoting whether the state has a broad merit-aid program, as classified by Dynarski (2004) and Fitzpatrick and Jones (2016) . 15 These estimates suggest that a broad program has little influence on teenage labor force participation.
V. Results
a. Labor Force Participation
The fourth column is our preferred specification; it includes estimates from equation (2) that add the measures of the generosity and selectivity of merit-aid programs. These estimates suggest that a merit-aid program with no GPA or test score requirement, which provides the average amount of aid to the average percent of undergraduate students, increases teen labor force participation by 3.2 percentage points. Interestingly, the share of tuition and fees covered and the share of students receiving benefits, which are both measures of the generosity of the program, do not statistically affect the labor supply decision while the measures of selectivity, the GPA and test requirements, do. The more rigorous the GPA requirement, the lower the probability of participating in the labor force. Relative to a state with a merit-aid program without a minimum GPA requirement, a GPA requirement of 3.5 or higher lowers the probability 15 The reference category for states with broad merit-aid programs includes states that do not have a merit-aid program and merit-aid programs in which less than 30 percent of high school students qualify.
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of participating in the labor force by over six percentage points. A GPA of 3 to less than 3.5 lowers the probability of participating in the labor force as a teenager by approximately four percentage points, while a relatively low GPA requirement of 2.5 to less than 3 does not statistically alter the labor force participation decision. These results show that a state with a merit-aid program that requires at least a 3.5 GPA reduces teen LFP by 3.6 percentage points relative to a state without a merit-aid program.
The coefficients for test score requirements display a different pattern than the coefficients for GPA requirements. A minimum ACT score requirement between 21 and 27, the middle group in terms of rigor, increases participation in the labor force. A score requirement over 27 decreases LFP by almost 2 percentage points, which is not enough to completely offset the positive effect of having a merit aid program. In combination, a merit-aid program with the most selective thresholds, requiring at least a 3.5 GPA and at least a 28 on the ACT, reduces teen LFP by 5.3 percentage points, relative to a state without a merit-aid program.
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The fifth column displays the estimates from equation (2) for the sample of individuals within primary families. These estimates are similar to those in the fourth column, which suggests that the results are robust to restricting the sample to individuals within primary families. Thus, below, we utilize the additional information about parental characteristics in this sample to examine the heterogeneity of the impact of merit-aid programs based on parents' education. suggests that the influence of merit-aid programs on hours worked is primarily due to the influence on employment.
b. Other Labor Market Outcomes
c. Heterogeneity by Gender and Parent's Education Level
In addition to examining the intensive margin, we also examine heterogeneity in the impact of merit-aid programs by gender and by parents' educational attainment, as a proxy for students' likelihood of going to college. 17 Cataldi et al. (2018) find that, among high school students whose parents had not attended college, 72 percent later attended college. In contrast, for high school students whose parents had graduated from college, 93 percent later attended college.
These results, shown in Table 5 , provide some interesting insights. In general, females are more responsive to the criteria for the merit aid plans than males. A merit aid program, with the average level of generosity and no GPA or ACT requirements, increases the likelihood of a female participating in the labor force by 4.4 percentage points and a male by 1.9 percentage points. A GPA requirement of over 3.5 lowers the probability of teenage females participating in the labor force by almost 8 percentage points compared to a 6 percentage points decrease for males. A moderate GPA requirement of 3.0 to less than 3.5 does not statistically alter the labor force participation decision of males but lowers female's participation by almost 6 percentage points. Both male and female LFP responds positively to test scores between 21 and 27, but only females have a significant negative response to a merit-aid program that requires at least a score of 28 on the ACT exam, lowering the probability of participating by almost 3 percentage points.
A merit aid program without GPA and ACT score requirements does not significantly alter the LFP decision of students whose parents have a high school diploma, while it increases the probability of being in the labor force for students whose parents did not complete high school, attended some college, or completed a college degree. All students, regardless of parents' education, are less likely to participate in the labor force when the GPA requirement is 3.5 or higher. High test scores requirements, above a 27, matter more for students with lesseducated parents, relative to students with college-educated parents. These results suggest that although there are some differences in the response of students based on their parent's educational attainment, merit aid requirements influence teen labor force participation across all groups of students. A possible explanation for this result is increased attention to the importance of grades and test scores due to the merit aid program.
d. Robustness
The results described above pertain to all individuals between the ages of 16 and 18 who have not completed a high school degree. We examine the robustness of these results to alternate definitions of the sample and alternate definitions of the merit-aid variables. These results are shown in Table 6 for LFP. The results are similar to those from our preferred specification, shown in column 4 of Table 3 , when we restrict the sample to students currently in high school (thus, excluding dropouts), youths age 17 and 18, and students age 17 and 18 currently in high school. Instead of using time-varying measures of the amount of aid and the percent recipients for each merit-aid program, we examine the robustness of the results to using these measures for the initial year that the program was introduced. As shown in column 4, the results are robust to these alternate measures. As shown in column 5, the results are also robust to defining the generosity of the merit-aid program in terms of the remaining out-of-pocket expenses for recipients, instead of the amount of aid available to recipients. As shown in column 6, the results are robust to including an additional control variable for whether a state offers need-based aid. Further, as shown in column 7, the results are robust to restricting the sample to states that have ever introduced a merit-aid program.
e. Impact on National Trends
These results suggest that the characteristics of a state's merit aid plan have the potential to influence the labor-leisure decisions of high school students. Figure 3 simulates what the national labor force participation rates would look like for these high school students under different merit aid plan scenarios: Highly selective (3.5 GPA or higher and greater than a 27 on ACT), least selective (GPA requirement less than 3.0 and ACT score less than 21), and no merit aid plans. In general, the participation rate would be approximately five percent lower if every state had a highly selective plan and approximately four percent higher if every state had the lowest required credentials. However, the actual LFP trend aligns closely with the scenario in which there are no merit aid programs, as the influence of high and low selectivity plans are offsetting. This pattern changed somewhat during the Great Recession, as the responsiveness to the highly selective plans increased. Overall, while merit aid program impact the labor market within states, the effect on the macro-economy is limited.
VI. Conclusion
Merit-aid programs reduce the price of college attendance and, thus, have the potential to influence students' allocation of time and effort between labor market activities and human capital development. However, what is unique about this price reduction is that it depends upon whether the student exceeds specific educational criteria in high school in order to receive the aid; thus, there is uncertainty about the amount. To understand whether and how these programs might influence youths' labor market activities, we examine the impact of the generosity and selectivity of states' merit-aid programs on a variety of labor market outcomes. Programs with the average level of generosity and no selectivity requirements increase youth LFP. Increases in the generosity of these programs generally has little influence on youth LFP. However, programs that are highly selective, because of GPA or ACT requirements, reduce LFP.
The increase in state merit-aid programs has been occurring during a period in which youth LFP has rapidly fallen and is now at its lowest level in over 50 years. Overall, our results suggest that, while differences in state merit-aid programs influence the labor supply of high school-aged youth, the introduction and expansion of merit-aid programs has not been a cause of this large decline in youth LFP due to the heterogeneity in these state programs. This finding points to the importance of examining the differences across state programs. Notes: This figures shows predicted labor force participation rates of teenagers during the academic year. Highly selective merit-aid programs include a minimum GPA of 3.5 or higher and greater than 27 on the ACT exam. Least selective merit-aid programs include a minimum GPA below 3.0 and a minimum ACT score below 21. high-school aged teenagers) without a high school diploma during the academic year (September through May) between 1989 and 2013. The last column is restricted to the primary family sample. Additional variables not shown are age, race/ethnicity (black, Hispanic, other race/ethnicity; white is omitted), female, state, year, and month fixed effects. Additional variables not shown for the primary sample regression include whether there is one parent in the household, whether the household owns a house, whether there is a sibling in college, and birth order. All models include year, state, and month fixed effects *** p<0.01, ** p<0.05, * p<0.1 Table 3 . The analysis by parent's education utilizes the primary family sample. *** p<0.01, ** p<0.05, * p<0.1 Table 6 Robustness Checks-Labor Force Participation (1) (2) (3) (4) (5) (6)
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